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COST-G accomplishes its objectives through the following 
permanent components and roles:
• Central Bureau (CB) & Analysis Center Coordinator (ACC)
– AIUB
• Analysis Centers (ACs)
– AIUB, CNES, GFZ, TUG
• Level-3 Center (L3C) 
– GFZ
• Validation Centers (VCs)
– GRGS, GFZ
• Product Evaluation Group (PEG)
– A. Eicker, A. Groh, B. Meyssignac
Permanent Components of COST-G
• Candidate ACs: LUH, Chinese ACs
GRACE/GRACE-FO 
SDS (CSR, JPL) 
contribute as
partner ACs to COST-
G combinations.
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COST-G Quality Control
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Quality Control – Noise Levels (spectral domain)
Degree-wise comparison of spherical harmonic coefficients to a deterministic 
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Quality Control – Noise Levels (spatial domain)
Comparison of monthly grids to a deterministic 
signal model derived from the monthly means 
of all time-series (GRACE-FO). Shown are the 
RMS-values per grid cell over a common subset 
of monthly solutions per time-series.
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Comparison of amplitudes ampa of seasonal mass variations 
and their formal errors sigamp in 60 major river basins.
Quality Control – Signal Content (Hydrology)
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Quality Control – Signal Content (Ice Mass Loss)
Example: ice mass loss 
in Greenland (GFO) with 
respect to GOCO05S.
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COST-G – Combination
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Combination applying Variance Component Estimation
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Combination applying Variance Component Estimation
In the absence of systematic
differences the VCE-derived weights
are inversely proportional to the
noise levels of the individual 
monthly gravity fields.
The somewhat different evaluation
of noise over the oceans therefore
indicates systematic differences in 
the individual time-series (to be
further investigated)
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COST-G – Validation
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Basin-integrated Greenland/Antarctic Ice Sheet (GIS/AIS) mass 
changes based on the sensitivity kernel approach by TU Dresden
Basin-Averaged Greenland Ice Mass Changes
Trends are calculated from GRACE 
and GRACE-FO results.
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Basin-Averaged Antarctic Ice Mass Changes
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Basin-Averaged Antarctic Ice Mass Changes
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SIGNAL ASSESSMENT:
• Caspian sea (386.400 km2, DDK5),
• Black sea (181.000 km2, DDK6).
Method: Filtered time
series of the TVG
solutions are compared
with the time series of
altimetric heights (from
Hydroweb for the
Caspian Sea or AVISO+
for the Black Sea). One














CSR-RL06 71.8 % 1.23 98.2 % 1.64
GFZ-RL06 71.5 % 1.25 97.8 % 1.66
JPL-RL06 69.2 % 1.27 97.6 % 1.61
ITSG 72.3 % 1.21 98.3 % 1.62
COST-G 79.6 % 1.07 98.3 % 1.63
QUALITY CRITERIA:
• Correlation: aim for 100%
• Scale factor: aim for 1
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• GRACE solutions up to d/o 60 and 90 filled up with DIR-6 up to d/o 240:
• Table shows RMS of orbit fits (cm) for the different test cases      




90 60 90 60 90 60
GFZ_RL06 8.93 7.08 8.08 6.73 9.00 7.11
JPL_RL06 9.22 7.06 8.33 6.86 8.17 6.86
CSR_RL06 9.01 6.86 7.84 6.62 7.97 6.88
GRGS (unconstr. Sol.) 9.01 6.77 7.74 6.59 7.52 6.50
LUH 9.78 7.19 9.27 6.92 7.78 6.56
AIUB operational 9.42 7.33 7.97 6.95 7.53 6.81
ITSG operational 9.27 6.86 6.92 6.47 6.70 6.32
COST-G 8.58 6.97 7.36 6.57 7.34 6.60
Orbit Tests with GOCE
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Level-2 Product Availability
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Level-3 Product Availability
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Summary and Outlook
• COST-G combined Level-2 products for GRACE 
(repro) and Swarm (operational) are available from 
ICGEM, operational GRACE-FO combinations are in 
the process of publication (matter of days).
• COST-G Level-3 products for GRACE are available via 
GFZ's GravIS portal (http://gravis.gfz-potsdam.de/), 
GRACE-FO will follow within 2-3 weeks.
• Inclusion of further candidate Analysis Centers 
(Chinese ACs) is planned for 2021 (benchmark 
testing and quality control are being performed).
